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Decomposition of the organic matter produced by a terrestrial ecosys- 
tem is a complex process in which both microorganisms and soil animals 
take part (Vannier, 1979). It is known that decomposers, such as Bacteria, 
Actinomyces and fungi, have the role of mineralising dead material produc- 
ed by autotrophs and consumers (herbivores, carnivores, mycophages, bac- 
teriophages). Proth (1978) claimed that even before leaf material has 
fallen to the soil the degradation process has already begun; the micro- 
flora sequence should be as follows: yeasts, fungi and bacteria (Reisinger 
and Kilbertus, 1975). 

These organisms can move within the soil by passive transport or/and 
through the gut of microfauna. Thus, the complete transformation of or- 
ganic matter is realized through a kind of symbiosis between microfauna 
and microflora. 

Acarina and Collembola actively contribute to the reduction of the 
organic matter to very minute fragments so that it can be successively 
more easily attacked by microorganisms. We recall a study by Nef (1957) 
in which he reports the increase in surface area of a pine needle after 
mechanical fragmentation by soil fauna (from 180 mm to 1.8 m). 

Rate of leaf breakdown and the role played by different trophic groups 
in this process vary greatly according to the species of plant and geo- 
graphical position. Bocock and Gilbert (1957) established, for instance, 
that in northern England leaves of Betula lose almost 83% of their dry 
weight within six months; leaves of Tilia 55.6% and of Quercus leaves 
17.4% to 26%. Inthe south of England, on the contrary, leaves of Quercus 
lose up to 90% of their dried weight and Fagus leaves 70% (Edwards and 
Heath, 1963). Similar studies, sometimes leading to different and contra- 
dictory results, were made by Witkamp (1966) and Heath et al. (1966) using 
different methods. One of the simplest was that used by Edwards and Heath 
(1963) who studied the rate of breakdown of Quercus and Fagus leaves; 
they. used small bags having different mesh sizes. The results obtained 
by these authors showed that the breakdown of the organic matter is higher 
in the bags having larger meshes; that there is no differences between 
meshes of 1 mm and those of 0.5 mm; that each animal group attacks the 
leaves in a specific way; finally, that there is a precise sequence in 
organism activity: the enchytreids attack the leaves after they have been 
reduced to small fragments by Collembola and dipteran larvae. 
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Fig. 1. Rings used for the experiments; Fig. 2. Partial view of the area 


in which the rings are buried. Note the number showing the position of 
one ring. 


Other authors investigated the rate of decomposition of organic matter, 
using insecticides and radioactive markers (Kucheva, 1960; Witkamp and 
Crossley, 1966; Williams and Wiegert, 1971; Lee, 1974). More recently 
Stachurski and Zimka (1976), through a relationship between leaf surface, 
average caloric equivalent and loss of energy, established that the break- 
down of the leaves of Alnus required energetic loss of 1880 K cal ina 
year; of these, 26.5% were due to microorganism activity and 73.5% to 
the consumption of the saprofitic fauna. 

The aim of this study was to determine the rate of breakdown of oak 
leaves in the Siena region, in the park of the Castle of Celsa. For this 
purpose we selected an area of about 50 mq enclosed by a fence. We prepar- 
ed 120 rings 4.5 cm in diameter and 2 cm high, covered by a 1.5 mm mesh 
and with a 75 pm mesh net underneath (Fig. 1). Each ring containing 1 g 
of discs of oak leaves, of a diameter of 1 cm, was previously maintained 
for 48 h at 50° C. The rings were numbered and buried 2 cm deep in the 
soil and covered with leaves (Fig. 2). The metereological data (tempera- 
ture and humidity) of the locality were recorded by an instrument left 
on the site. In the diagram were reported the data (Fig. 3). Each month, 
starting from March 1986, we randomly dug up 10 rings from which we ex- 
tracted the soil fauna with Berlese's apparatus. Attention was mainly 


paid to Collembola, even though we collected all the other soil organisms. 
After 20 days the discs within each ring were washed to remove small par- 
ticles of soil, then dried for 48 h at 50° C, and weighed. The results 
are reported in the diagram (Fig. 4). They clearly show that there was 


a loss in weight of the leaf discs. The decrease, however, was not uni- 
form, as reported by previous authors, but there seemed to be a general 
reduced activity of the soil organisms in May and August. A decreased 
number and variety of collembolan specimens was observed in the same pe- 
riods. In April, in fact, we estimated a total number of 807 specimens 
(Fig. 5), while, in May, the total number was only 233, and in August 
91 (Figs. 6 and 9). In June and July the decrease in weight of the leaves 
(Fig. 4) was in agreement with a greater number of collembolan specimens 
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Fig. 3. Diagram of the metereological data. 
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Fig. 4. Weight loss of leaf discs per time. 
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Fig. 6. List of the species found in 
May 1986 
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there was a dramatic reduction 
of the collembolan fauna (Fig. 
9). 

It was interesting to note 
that, although many species 
typical of humus were well re- 
presented, those having a high 
value of ecological adaptation, 
such as Isotoma notabilis, Le- 


pidocyrtus lignorum or Crypto- 
pygus bipunctatus, were always 


abundant. The presence in May 


of a large number of Allacma 
gallica, an epygeic species 
related to A. fusca, may be 
in relation with the ability 
of the species to resist to 
dryness (Vannier, 1973). It 
was quite unexpected not to 
find more Onychiurids, because 


they are present in the soil 


fauna of the neighbouring re- 
gion. As they are commonly 
found in winter, the reduced 
number of specimens in this 
group may merely depend on 


their rarity in the months we 
have till now considered for 
this study. 


Because of the limited 
number of observations we 
cannot yet draw conclusions 
about the efficiency of the 


breakdown of oak leaves in the 
Mediterranean region. Neverthe- 
considering that there 
was already a loss of weight 
of about 29%, it is likely that 
the breakdown proceeds normal- 
ly. 


less, 


Figs. 7 and 8. Lists of the 
species found in June (Fig. 7) 
and July (Fig. 8) 1986 respec- 
tively. 
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